I N THE RENAL TUBULES of the dog, inorganic sulfate is reabsorbed by a mechanism showing a transfer maximum (Tm) (I), whereas thiosulfate is both reabsorbed and secreted (2) . This paper presents experiments showing that sulfate and thiosulfate mutually and strongly inhibit each other's transport through the renal tubule cells by a competitive mechanism. This indicates that the two ions share the same reabsorption mechanism, and also that sulfate exhibits affinity to the thiosulfatesecretion mechanism.
The transport of thiosulfate was further examined with special reference to: r) the possibility of oxidation of thiosulfate to sulfate in the tubule cells during reabsorption;
2) the relative sites of secretion and reabsorption; 3) the transfer maxima for reabsorption and secretion.
In experiments measuring reabsorption of thiosulfate, carinamide (p-( benzylsulfonamido) -benzoic acid) was given in order to block the tubular secretion of thiosulfate. This effect of carinamide has earlier been demonstrated in man by Bucht (3) , and in the dog by Foulks et al. (2) . The effects of carinamide on transport of thiosulfate and p-aminohippuric acid (PAH) were compared from a quantitative viewpoint. Also the effect on sulfate reabsorption was tested.
METHODS

Experimental Technique
The experiments were performed on nonanesthetized female dogs, deprived of food for at least I 2 hours, and given 500-600 ml tap water by stomach tube immediately before the experiments.
The dogs were either in the supine or standing position. below I .5 pmoles/ml is shown by the dots in figure 5 . Although the experimental data do not exactly fit any of the theoretical curves, they clearly indicate that the site of secretion is not distal to the site of reabsorption.
Attempt to measure thiosulfate Tm :s. Figure 6 shows the reabsorption of thiosulfate at increasing concentrations in plasma.
Carinamide was given to block tubular secretion.
The net reabsorption of thiosulfate did not follow a typical
Tm-curve, as demonstrated, e.g. for sulfate, but rather resembled a semilogarithmic doseresponse curve. This is explained by increasing dominance over sulfate in a competitive reabsorption mechanism.
The experiments shown in figure 2 (right) indicated that the tubular reabsorption of thiosulfate was almost completely blocked at high plasma levels of sulfate. This fact was utilized in an attempt to measure the secretion Tm for thiosulfate.
The plasma sulfate level was kept between Ig and 25 pmoles/ml and the thiosulfate level raised stepwise. A secretion curve similar to curve a in figure 5 was expected, but no net secretion occurred.
It was then suspected that sulfate inhibited secretion as well as reabsorption of thiosulfate. The experiment shown in figure 7 supports this idea. Here thiosulfate in the plasma was kept at a constant level, and the sulfate level stepwise increased, in order to gradually depress the reabsorption of thiosulfate. If reabsorption alone were depressed, the resulting net secretion should have followed the dotted line. As this did not happen, sulfate must have blocked secretion as well as reabsorption of thiosulfate.
DISCUSSION
The sulfate and thiosulfate ions are structural analogues. In sulfate, each sulfur atom is surrounded tetrahedrally by four oxygen atoms, the S-O bond distance being I .51 A (I 4). In thiosulfate, one of the oxygens is roeplaced by sulfur, with an S-S bond distance of I .g7 A (I 5 Changes in concentration ratio between the two ions affect reabsorption of sulfate more than thiosulfate (steeper slope of sulfate reabsorption line). Consequently, the sum of sulfate and thiosulfate reabsorption decreases to a certain limit, as the proportion of thiosulfate increases. The reabsorption rates of the two ions at equimolar plasma levels (at plasma ratio 0.39 or 0.61) are almost identical.
Thus thiosulfate, due to higher affinity to the carrier, has a lower Tm than sulfate and is a stronger depressing agent. A transport series with similar features has been reported for a series of phenolsulfonphthaleins (22) ; their inhibiting effect on phenol red secretion was inversely proportional to their own secretion rate in the chicken kidney.
Inhibition at 'Fixed' Substrate Concentrations
In the experiments shown in figure 2, inhibitor concentration was varied over a wide range with the concentration of substrate relatively fixed. It is of interest to compare these data with theoretical reabsorption curves, obtained according to the principles described above (curved lines). In the sulfate reabsorption experiments, the average Tm was 193 pmoles/~oo ml GF and average plasma sulfate was 3.50 pmoles/ml, leading to the reabsorption equation : 
In the thiosulfate reabsorption experiments, plasma thiosulfate averaged I .43 pmoles/ml, and a Tm = I 23 pmoles/ I oo ml GF was assumed. This led to the equation : (18) in which all the enzyme or carrier is combined with inhibitor but still can combine with substrate. This may occur if the inhibitor combines, not with the substrate-binding site, but sufficiently close to reduce the affinity of the carrier for the substrate. 
